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IV. Part of a Letter from Mr Antony Van Leeu- 
wenhoek, concerning the Worms in Sheeps 
Livers , Gnats, and Animalcula in the Ex- 
crements of Frogs. 

THave thought fit to conficter of the Animals, our But- 
chers call Maggots, which often are found in the 
Livers of Sheep, when we have wet Summers . 

When the Sheep have filled themfelves with Water 
wherein thefe Animals were, they being carried 
with their food, out of the ftomaeh into the beginning 
of the guts, where the bladder of gall doth empty 
itfelf , thefe animals being pleafed with the tafte 
of the gall, fwim againft it into the bladder of 
gall, and from thence go on into- the veffels (like veins 
and arteries J of the gall $ for when, a good while ago^ 
I did feareh the liver of a Sheep, in the veiFels where- 
of were many of thefe animals, and did open a nodous 
part of the liver, F did fetch out of a gall veffel one 
of thefe animals, which was twice as long in the vein, 
and was indifferent fmalfe 

When I had difcovered this, I did fancy that the 
worm had forced herfelf into the fmall veflel, fo that 
it could not get back^again, and therefore did dye y 
which had firft caufed a corruption in that part 5 and: 
fecondly, the vein being ftopt up by the worm did caufe; 
a fecond putrifi&ion and matter. 

To difcover f if pofSble ) the faid animals in the 
watefj I did go in MUgnJi in the year 1698* into feve- 
ral pafture grounds about this* Gity, where Sheep did' 
feed that were traubled : with thefe difeafes, and there 
i had fome water taken up in a clear Glafs out of the 
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ditches and moats where the water was low, which I 
did examine and look upon with a more than ordinary 
Magnifying-Glafs, and did obferve that feveral forts 
of animals did fvvim in the water* The water which I 
did not like I did fling away, and that which pleafed 
me I did powr into a Glafs Bottle. 

The greateft fort of animals were $hefe that produce 
Gnats, which carry their ftings, wherewith tbey an* 
noy both Men and Beafts. 

One fort of thefe animals did generally fiink to the 
bottom as Coon as they ceafed to move their bodies 5 
and when by moving of their body they came to tpucfct 
the furface of the water with any part that ftuck out, 
then their head did hang down* and they did remain 
hanging on the furface of the wat$r. 

The fecond fort of thefe animals could not remain 
at the bottom, but generally were carried towards the 
furface of the water, and there they remained hang- 
ing/ by two horns that carp? out of the upper body, 
on the furface of the water 3 and when they would 
go to the ground* they did njakp- with their body 3 
ftrong and vehement motion, whereto they m^dQ life 
of an inftrument that was tr^nCp^rent, and was fixed 
on the end of <;he taiL 

When I faw thefe differences in the faid animals, I 
did confider, that, 3s there is (everal forts of Gnats-, 
that two forts of Gnats did proceed out of thefe ani- 
mals, vi%>. Gnats that have ftings, and Gnats that 
have none 5 yet I found my felf miftaken in my opi- 
nion, for I found that although there was two forts of 
Gnats, yet they both had ftings. 

Ojuit of thefe faid Worms same Qnats from time to 
time, which did place themfelves l o$ the glafs, and fat 
alfo down fomqtimes upon the water 5 ^nd when they 
did fo, they fpread out their long legs on the water. 

This 
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This water I had ordered to be takeft but of the 
ditehes, on the 30th day of Augufi 5 and when I came 
home, and was bufite with viewing the multiplicity of 
thefe very fmall animals, that come through the wafer, 
and that of feveratl forts, I fow very many great round 
particles, of the bignefs of a great corn of fand drive 
and move in the water. 

When I brought thefe particles before the Magnify- 
ing-dafs, I did not only fee that they were round, but 
thlt the outward skift of them was quite fee over with 
many protuberant parts, which did feetii to fne to bq 
triangular* md pointed towirds the end 5. fo that it 
feemed to lire* that in the great tittle of the round- 
nefs, ftdod fuch particles, all orderly and equally from 
each other 5 fo that on a ftnall body did ftand about 
two thoufand £>f the before-mentioned: (i6rtvex of pro- 
tuberant particle 

This was to me a very pleafant fight, becaufe the 
faid particles, as oftetl as I did l6ok oil them, did ne- 
ver lye ftill, and that their motion did pfqeeed from 
their turning rot&tid 5 and that the more, becaufe 1 did 
fancy at firft that tlley were fmall atfimals,- arid, the 
fmaller thefe particles were, the greener wa£ tfieir co- 
lour ; and on the contrary, in the greateft, that were 
as big as a great com of fand , there was no 
green colour at ail to be difcerned on theouifida. 

Thefe particles had each of : them within included 
5, 6, 7,. nay, fome ror 2 fmall round globules, of the 
fame ihape as the body was wherein they were in- 
cluded. 

Amongft the reft, I did obferve one of the greateft 
round parts fbriie what larger, in a fmall quantity of 
water, before my eyes, and did perceive that the ouo 
ward part began to open, and -that one of, the round 
particles that was within it,- and was of a delicate green 
colour, did flip out of it, and began* to move/in the 
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water, as that part had done whereout it did come- 
After this time did the firft round particle remain with* 
out any motion at all, £hd* within a fmall time after 
did the fecond and the third part flip alfo out one af- 
ter the other, and fo did by degrees all come out after 
one another. 

After the fpace of fome days, the firft round particle, 
as it was* united again with the water, for I could per- 
ceive no fign. of it. 

And what did alfo feem very ftrange to me was,that 
in all the motions I did fee in the firft round particle, B 
could not obferve that the particles within did: in the 
leaft change their place^ altho the particles never came 
to touch each other, but did remain equally diftant, 

Moft that fhould fee thefe particles more, in the wa- 
ter, would fwear that tliey were live creatures 5. and* 
that chiefly, if they did fee them tumble about from 
one fide to the other., 

Now as there was a great many of the faid round* 
particles in one glafs, wherein were alfo a great many 
living creatures, I did obferve that in three days time 
they were all gone, fa that I could fee nor difcern none 
of the faid particles in the glafs.. 

Moreover, I had a glafs tube, of about eight inches 
long, as Fig, 4* A B, and of the thicknefs of a Goofe 
Quill, wherein I had put fome drops of water,, as, C D 
fheweth., 

Heft one end at A. open, and the other end B 
I: did.ftop up with, a piece of Cork, fo that between D 
and B, was nothing but air, that the water might not 
run out of the tube when I came to handle it. 

The air being (hut up in the tube, between D and & f 
it cannot remain in the fame bignef&or* magnitude, or 
sxpanfibn,. but, doth change, as one may fay, every 
moment y, for. you, cannot come near that tube, with 
jpnt: * lia-ndi, bre.ath 5: or any part of the bod^ that is. a 
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little warmer than the air, wherein the tube is, but the 
air in the tube is alio extended, and more magnified 
thereby, which doth put the water into a motion, 
and is forced from D to A, although we perceive no 
motion with our naked eye. 

Now as the leaft: warmth doth extend the air, that 
is included in the lefler tube , fo the warmth is alio 
eafily gone again from the tube, whereby the water 
doth receive a motion again, from C to B. 

In this water were two of the faid fmall round parti- 
cles, and that of the greateft Fort $ and in each of them 
were included five fmaller round particles, which in- 
clpfed particles were pretty well grown in bignefs, and 
in a third great particle were lying feven lefler round 
particles, which laft were incomparable fmall. 
L " After the expiration of four days fince the named 
particles had been put into the faid tube, I fawthat two 
of the fame, the outmoft skins, «which were extraordi- 
nary, thin and tranfparent, were broke- in pieces ^ and 
that the ten particles, that had ; been (hut up, in the 
two great ones, by the moving of the water were mo- 
ved from one fide to the other. 

I obferved further, that, after the expiration of five 
days, the fmall particles, that were included in the 
third great particle, were not only inereafed in big- 
nefs, but I could alfo then difcern that from the infide 
of the fmall particles (hould come forth round fmall 
particles. 

After the expiration of five days more, the third 
round particle was alfo a little broke open, and the 
particles that did lye there within- were alfo got out, 
and although it was open at one fide, yet did it turn 
about in the water, and that as nimbly as ever it had 
done before. 

Some days after I could not difcern any, but only 
feme llxiali particles, whereof the great one did con- 
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fift, which alfo in a little while did vanilk I did ne- 
ver mifs a day, but did look upon the final 1 particles 
that time ' out of the greater one, and did oblerve that 
Hiey did not only itttreafe in bigflefs, but that the in- 
doled particles did alfo. grow bigger. 

In the latter end of September, 1 perceived that the in- 
clofed particles were not fo exa&ly round, as the great 
ones that included them $ and alfo that fome of them 
were protuberant, and that the laft particles that Wtefe. 
comeourof thfe great ones^ not being round, did lye 
agairtft the fide of the glafs without motion. 

Now the laft greater particles, when they were dit- 
ch argfed of their inclofed pattides> or were broke in 
pieces, were about four times lefs than, thefe that were 
come forth from thetti; ; whetefore I muft conclude that 
they had not their lull growth, or not their full food. 
I have alfo obferved, that the faid round particles 
are of an ^qual height with the water, and this being, 
they may by the teaft motion the water received by 
the aiir, alFo be put iilto motion. 

1 thought convenient to get drawn one fuch before- 
mentioned particle , with the particles inclofed within 
it,as fig- 5. by E F fheweth.In which part, the included 
round particles^that were increased fo rnuch,in bignefs, 
that they were rea<ty to be flungtotlt ) did not lye in order 
fo well in the before-mentioned, 3S in this lately na- 
med, where was not fuch an ordinary motion, which 
made me believe that this was only caufed becaufe the 
inclofed 'particles did not all lye equally diftant from 
theit^enter, and that thefe that did lye furtheft from 
the c^n ter, did make' the one fide of the round particle 
heavier, which did hinder the motion. 

To what purpofe thefe round particles are created is. 
unknown to us. When I did perceive, that the ma- 
nyfold round particles, that were in the great Glafs, 
were raixt with a great number of fmaE animak, were, 
gpne in three days rime, I did confider whether thefe 
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pattidesAverenot treated as food for thefe animus 

No\V when we iee; that the oft b&lbre mentioned 
round particles do not proceed fromthemfelves, but bp 
pre creation; as \fce linow that all plan tsand feeds are 
procreated, y it>. ttiafc in each feed, be it never fd finally 
yet it lias its £fent rtldefed within % toe can afftfreou* 
felves more than Tbefofti concerning procreation of alt 
things. As to ttie, I ptitxlown as a certain truth, thm 
tire •• 'final! round particks that arc found in the 
great ones £re ft&ds, ^nd that without thefiri the round 
partrctes cdufti tm fee ttmde; * 

tilave this SuttWHer levetel busies been ab^ut the wai- 
ters irear dur Irown, to exajmine them, arid the la ft 
titnd was 'the $th of Q&ofar 1699. ^ * c °uld never fa- 
tMe my ^elf ihore. 

t &w at the fttae time a fmall Frog'leaping, which I 
did Judge had been iri egg thelaft fpring^which I caufed 
mhe catched ,, arid when I came home I did place it 
ift J a tube of gtafs •, which was an ifoch wide and ten, 
inches long, and did ftop both the ends up with cork,, 
yet after fuchaf mafine! 4 , that at one ^end th$ air couldi 
go otit^frdfti* 

I did view the toes of the fore-legs by the hdpoi 
a Magnifying-glaf$,to fee the circulation of the blood „ 
which I could not but with great difficulty, difcern. 

But wheri Icanfc to look upon the hindmoft Legs, 
and did look upon the skins that are between the* 
toe&, which are on purpofe to fwim withal, as We fee 
in all the feet of Water-birds, I faw in a great many 
veins that were very (mall the blood circulate, which* 
dil pka fe me R> well , that I did look upon it tot fever 
td\ lays foccefitvefy. 

I iid alfo obferve , that when the Frog was putting: 
oat i» Leg,that thereby the eirculation of the Mood wa& 
&Qpt;br a fmiilitirtiei btft aSfoeri as it fteodftill agai% 
thte Mos&be^ When £ -few, this* 

tfek rtoagi%, fctrar #hete this, &Wtml di&thruft; its 
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Legssgainft the Glafs, to ; climb up t that then the 
bleed Veiklswere thereby prefTed, and fo the circulate 
on hindered. 

After this Frog had been put up about 24 hours in 
this tube, I faw its excrements in& place, as it were on 
a heap. : After k had been there twice 24 hours it had 
foul'd again, then I did look upon the excrements with 
a Magniiying-glafs .5 in the firft excrement I faw that 
it had made ufe for its food of an animal whofe body 
wasbefet with: hair of feveral thicknefles, which were 
very (harp pointed, which I did judge to be of fame 
flying animal : When I did look upon the fecond ex- 
crement, I faw no hair in the beginning : thefe excre- 
ments did lye in a dear moiftpre, that was round a- 
bout them, wherein did fwim or creep fome Eeis^or 
about 30 ftnall Worms, the fore part of their t body and 
alfo the hinder part were very clear. 

I have formerly faid, that I did open the finail Eels 
which we did find in Vinegar, and did take out of 
them fome young Eels. 

Thefe Eels of the excrement of the Frogs, are v^ry 
like the before-named ones, if not altogether the fame, 
only with this difference, that the Eels of the Vinegar, 
as they come out of their Mothers Womb are fome- 
what thinner and harder* 

In the firft excrement I dafcQwr'd only two of thefe 

The fecond excrement I did lay afunder, then I did 
not only fee fome hair, ixit.^lfo a piece of a foot, part 
of the eye, a piece of a wing, and many pieces of tie 
skin of an animal, which I judged to have beenafniali 
creature, whofe wings are covered with a (heath, rery 
like tho(e we call beetles. 

When I did look the next, ctey, -and faw that the 
moifture wherein the frnall Eels did fwim, was partiy 
-evaporated, and that the Eels did move hut ?ery litr 
de, I put a Jirtle rain water round about tie excre- 
ments 
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ments wherein all; tlfe Worms and -Eels were,, tliaqtt&ey 
might: -be in more moifture, then 1 put the eioiftureofn- 
to a (mall glafs tube wherein were fix Eels, thinking 
to keep them alive, and to obferve whether they would 
breed any iyoung xme& 

Yet I found the eontraiy^ofarr they did rxrafce-feiS^ 
and within; a : !few ftour^aftfer fome were cjuite witiiout 
motion ; and the other day I few, after an exaft exa- 
mination, only one part of an Eel lye fo that I could 
find no likelinefs of an Eel, wherefore I/jriiiift con- 
clude that the Eels were diflblved in the water, fo 
that there .did remain only fome fluff, without any 
figure or form. 

The Frog had fo .moved about in the glafs tube,that 
he had feparated the ^unghe had,made firft, whereby 
I came to fee al&idiit # s wh6Ie wing bf a flyin g creatu re r 
having been about the bigriefs of a Cftip, and thi&was 
almoft quite whole, fo that I could fee perfedly the 
great number of fmall hairs which did grow all over 
theoutfide, and alfbupon the edge of the wing. 

Underneath, this. wing I faw three of the (aid Eels^ 
and another in another place, that had "ftilL a ftrong 
motion in them. 

On the fourth day after the; excrements had been 
made, I faw fome as well above as under the wing, 
being alive, and being that the moitore wherein they, 
did lye was but very little, fo was their motion but lit- 
tle, and afterward I could perceive no motion at all. 

Fromthefe obfervations we may very well conclude, 
that the water was not proper for thefe : Eels, but that 
they ase come out of the ground, or that the animals 
whereof the Frog made ufeof for its, food, were load- 
ed with them. 

On* the. fifth* day the Frog had dtaig'd again, and it 
did. lye oblong againft the glafs, without any moifture 
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I took it ant of the glafs, jatrd fprdad it abroad, 1 be- 
cause it was blacker to the eye than the before-men- 
tioned* and did fee that there were alfo part of flying 
animals* and among this ftoff did alfo lye feveral of 
the before-mentioned Eels, but taey were atl dead, and 
fomswhafc lefs' than the former* 

Farther, I had pot the Frog in a glaff with water, 
whereout it made its efcape, and got away. 

Deift, Jam. 2. 1700. 
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T. An Account of the Hdufes and Hearths in 
Dublin, for the years following. Communi- 
cated by Captain Soush. 
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In the total of Hearths there are included 229 which 
are in Colledges, &c. and are not reckon d in the three 
firft Columns. 
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